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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dhyanchand et al (U.S. Patent No. 4,973,902). 

Regarding claim 1; Dhyanchand et al discloses all of features claimed invention 
as to indicate an arc fault detector for detecting arc faults in three phase load aircraft 
power system (14 of figure 2 and col. 1 lines 7-32), comprising: 

• a generator means (14 of figure 2) for generating a signal indicative of each (0>a, 
0>b, 0>c of figure 2) of the three phase (14 of figure 2); 

• three full wave rectifier means (18 of figure 2) for generating the signal indicative 
of each (Oa, Ob, 0>c of figure 2) of the three phase (14 of figure 2) , wherein each 
having an output connected to a threshold detector considered to be a current 
sensing or sensor (20' of figure 2); 

• three input comparator means considered to each of three operational amplifiers 
(26, 28 of figure 2) connected to a summing junction (34 of figure 2) connected to an 
output of the threshold detector (20 of figure 2); and 

• a fault verification circuit means considered to be an unbalance fault detector (40 
of figure 2) connected to an output of the three input comparator (26, 28, 34 of figure 
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2) and for generating a signal (42 of figure 2 and col. 2 lines 62 to col. 3 line 3) in 
response to three rectified signals from the three input comparator means (26, 28 of 
figure 2). See claims 1-6 and figures 1-2. 



US. Patent Nov. 27, 1990 Sheet 2 of 2 4,973,902 
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Regarding claim 4; Dhyanchand et al teaches of the three input comparator 
(have three operational amplifier [26, 28 of figure 2] connected three full wave rectifiers 
[1 8 of figure 2]) for generating a signal indicative of the outputs of any two of the 
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threshold detectors (20' of figure 2) differing by more than a predetermined amount 
(col.2 line 57 to col. 3 line 3). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 6-11, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dhyanchand et al (U.S. Patent No. 4,973,902) in view of Chen et 
al (U.S. Patent No. 4,347,541). 

Regarding claim 2; Dhyanchand et al discloses all of features claimed invention 
except for a first input connected to an output of one of full wave rectifiers, a second 
input connected to a signal indicative of a predetermined threshold and an output. 
However, Chen et al teaches that it is known in the art to provide a first comparator (66 
of figure 3) having a first input connected to an output of one of full wave rectifiers (16 of 
figure 3), a second input connected to a signal indicative of a predetermined threshold 
(67, 68 of figure 3) and an output (figure 3) to connected to OR circuit (26 of figure 3 
and col. 7 lines 22-45). It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify an arc fault detector for detecting arc 
faults in three phase load aircraft power system of Dhyanchand et al with a first input 
connected to an output of one of full wave rectifiers, a second input connected to a 
signal indicative of a predetermined threshold and an output as taught by Chen et al 
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for the purpose of improving the circuit breaker having current sensing, signal 
processing circuits and a tripping circuit for better. 

Regarding claims 6, 8-11, and 14; Dhyanchand et al discloses all of features 
claimed invention as to indicate an arc fault detector for detecting arc faults in three 
phase load aircraft power system (14 of figure 2 and col. 1 lines 7-32), comprising: 

• a generator means (14 of figure 2) for generating a signal indicative of each (Oa, 
Ob, Oc of figure 2) of the three phase (14 of figure 2); 

• three full wave rectifier means (1 8 of figure 2) for generating the signal indicative 
of each (Oa, <X>b, 0>c of figure 2) of the three phase (14 of figure 2) , wherein each 
having an output connected to a threshold detector considered to be a current 
sensing or sensor (20' of figure 2); 

• three input comparator means considered to each of three operational amplifiers 
(26, 28 of figure 2) connected to a summing junction (34 of figure 2) connected to an 
output of the threshold detector (20 of figure 2); and 

• a fault verification circuit means considered to be an unbalance fault detector (40 
of figure 2) connected to an output of the three input comparator (26, 28, 34 of figure 
2) and for generating a signal (42 of figure 2 and col. 2 lines 62 to col. 3 line 3) in 
response to three rectified signals from the three input comparator means (26, 28 of 
figure 2). See claims 1-6 and figures 1-2. 

Dhyanchand et al discloses all of features claimed invention except for a 
detected signal indicative of at least two of the three rectified signals differing for a time 
period exceeding a predetermined duration by the fault verification circuit means, 
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wherein the detection of differences having continuously monitoring and sampling the 
signals indicative of the three phase. However, Chen et al teaches that it is known in the 
art to provide fault verification circuit means considered to be an output stage (13 of 
figure 1) for generating a detected signal indicative of at least two considered to be a 
long term delay signal, a short term delay signal, or an instantaneous trip signal of the 
three rectified signal differing for a time period exceeding a predetermined duration 
(col.8 lines 19-34), wherein the detection of differences having continuously monitoring 
and sampling the signals indicative of the three phase (col. 7 lines 20-67). See figures 1- 
7. 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify an arc fault detector for detecting arc 
faults in three phase load aircraft power system of Dhyanchand et al with a detected 
signal indicative of the three rectified signal differing for a time period exceeding a 
predetermined duration by the fault verification circuit means, wherein the detection of 
differences having continuously monitoring and sampling the signals indicative of the 
three phase as taught by Chen et al for the purpose of detecting a signal with less 
sensitive in a noisy environment and high reliability and precise time control for better 
coordination with downstream breakers. 

Regarding claim 7; Dhyanchand et al discloses all of features claimed invention 
except for means for detecting one of three rectified signals exceeds a predetermined 
threshold. However, Chen et al teaches a threshold detection means (66 of figure 3 and 
col. 7 lines 22-46) for detecting one of three rectified signals exceeds a predetermined 
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threshold. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify an arc fault detector for detecting arc faults in three 
phase load aircraft power system of Dhyanchand et al with means for detecting one of 
three rectified signals exceeds a predetermined threshold as taught by Chen et al for 
the purpose of adjusting threshold setting for determining the instantaneous trip is 
activated and less sensitive in a noisy environment in system. 

Claims 3, 5, and 12-13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dhyanchand et al in view of Chen et al as applied to claims 1-2 
above, and further in view of Demeyer et al (U.S. Patent No. 4,571,659). 

Regarding claims 3 and 12-13; Dhyanchand et al in view of Chen et al 
discloses all of features claimed invention except for an integrator in the threshold 
detector configured to integrate the output of the first comparator comparing the 
magnitude generated signals indicative of each of three phase to a predetermined 
threshold and generating a signal for each phase indicative of the magnitude of the 
signal relative to the threshold. However, Demeyer et al teaches that it is known in the 
art to provide an integrator (12 of figures 1-56 and col. 2 lines 10-20 and 55-68) in the 
threshold detector (figure s 6-7) configured to integrate the output of the first comparator 
(14 of figures 1-5) for comparing the magnitude generated signals indicative of each of 
three phase to a predetermined threshold and generating a signal for each phase 
indicative of the magnitude of the signal relative to the threshold (col.2 lines 1-30). It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify an arc fault detector for detecting arc faults in three phase load 
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aircraft power system of Dhyanchand et al with an integrator in the threshold detector 
configured to integrate the output of the first comparator comparing the magnitude 
generated signals indicative of each of three phase to a predetermined threshold and 
generating a signal for each phase indicative of the magnitude of the signal relative to 
the threshold as taught by Demeyer et al for the purpose of modifying accurately of the 
integrator time constant takes place by varying the value of the negative feed back 
capacitor C. 

Regarding claim 5; Dhyanchand et al discloses all of features claimed invention 
except for an integrator in the fault verification circuit connected to the output of three 
input comparator and a comparator connected to output the integrator and configured to 
generate a signal indicative of the detection of fault when the output of the integrator 
exceeds a predetermined threshold. However, Demeyer et al teaches that it is known in 
the art to provide an integrator(C2 of figure 7) of integrating amplifier (14 of figure 7) in 
the fault verification circuit (32 of figure 7) connected to the output of three input 
comparator (A1 , A3 of figure 7) and a comparator (18 of figure 7) connected to output 
the integrator (14 of figure 7) and configured to generate a signal indicative of the 
detection of fault when the output of the integrator exceeds a predetermined threshold 
(col.5 line 65 to col. 6 line 68). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify an arc fault detector for detecting 
arc faults in three phase load aircraft power system of Dhyanchand et al with an 
integrator in the threshold detector configured to integrate the output of the first 
comparator as taught by Demeyer et al for the purpose of modifying accurately of the 
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integrator time constant takes place by varying the value of the negative feed back 
capacitor C. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. Schmalz et al (5933305) discloses arc fault detector comparing 
integrated interval to interval filtered load current; Udren (4862308) teaches power bus 
fault detection and protection system; Jahns et al (4777579) discloses integrated 
current sensor configuration for ac motor drives; Engelmann et al (4673888) discloses 
power control system; Cutler et al (4589050) discloses method and apparatus for the 
protection of a thyristor power conversion system; Schoenmeyr (43331 19) discloses 
power monitor system; Knauner (3982158) discloses power distribution control system; 
or Hoss (3700967) discloses ground fault detection circuit 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sang Nguyen whose telephone number is (571 ) 272- 
2425. The examiner can normally be reached on 9:30 am to 7:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Sang Nguyen/SN 



May 7, 2005 
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